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1^0024319 # 3 W: 2004/5/7 

^ 7 >^ ^ ZL^ afla^ {NANO-STRUCTURED METAL-CARBON 

COMPOSITE AND PROCESS FOR PREPARING SAID COMPOSITE} 
iS.^ gig] 

£ 4fe t^-ef M-i^ 7H! EXAFS 
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S. ll£r ^Hfl^ ^7i^ofl A>-g-5]^ t+ii^-W.^ 4^*1 ^^(J. Mat. 

Chem. 2003,13,209). 

:12> M-ic 7>*1 ^ ^ *ll^ B <HH iH} 

4MI*Mlfe. -f^t!: MSI M-it 7M ^-9}^ 4 

3H^, ^ ^flstb ^ M-^ «<^) ^ #^1^ ^T^l* 

0.3L #*M?1 ^ SH-^.uJ-ii 7>^1 ^-7>£r 4«» *flS<5Rr ^ 

cl3> ^w>^ <^^^1 7>-&4^ ^ , 7}^ M-ic^-W. Jj^ ^^^l ^±X\$r 

¥3* *lM^=r <£3^ $X^. ^M^^^r ^>^^^4 ^-5J|ofl Hi 

*(|*H ^7>^1^ o]E.]^ q4| ^^-£(-196°C)^l o]S.fe ^ ^grS^H 

n> A}-g-5l7l7H^4^ 7}^. ZL^M- 7>£ M^HM" 
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^ SlaflS. e}# f-^ ^7>tb il-i^ 

^ ^ 7>*lch o)s]t£ 7}£ q-^tife 200-400 1C S^r ^-gr ^KHSIBHH 

M-ic#ti. 100wt%» 7l^AS. q= 14-20wt%^ ^ $X^ZL 9l°-*l , ^ 

3*1 ^ ^25. S)<H Si3L, c^7H ^7>£ ^ 

^ 7l^§- 

:15> 3ife M-^y.^ ^ ^M*}- 7}-^ £)-<£^ ^o] S.^o_S.^ t 

71 Hfl-g-ofl ^ ^ofl ^^.4 ^-o. ^o]^-^o. 5:0^- 3}^ n) j o_ ojt). 
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(^^0024319 %:% <£*\: 2004/5/7 

^1 # ^ 4t^i ^ls^^i^ (pph 3 ) 2 pt(c 2 H4)^ ^ -a-7i ^ 

*l|a*H 1^^.^ «<^(JACS 1992, 114, 769H fli*. c^tt (PPh 3 ) 2 

Pt(C 2 H4)Sf ^ 3H*-*fl«- ^35:^7^ ^«fl 6 > *>^r ael^- 

^«fl *fl2€ M-ii ^2] £ Pt-C 3 sHM ^-g- °1^3l flt^^ tfl^ ■% 

^^0)4. 

°}-%rV\<q ?}t£-5}5L ^afl^Sl U-^^-S. M^oluj- 7>£- uj-ic^-W.^ 4^, ^i^?^ 
tfeiH^ ^ofl ^^-4 ^ #°l^hS- ^ £U>-^, -g-O^l-Tll 

^ ^ nsl ^S^* ^1^317} 8}^ ^Wcf. 

i9> ^f>\7) ^^1 ^ q.^ 7>^i ^-^-^m m-^ 

« °l-§-*H ^l^Rr ^ -Sl-JL, ^"71 M-iz 1-^ ^nl^- a>^-§ 

ol»£} ^#^1 ^Bfl, J**| ^Sl7> #3H§- ^Bflo] S^jO S ^-d-. 

20> -g- ^^o)l 4= 72f 7>^1 4^1^ ^"71 ^^7} 

21> ^ofl ^ Uj-i^ 7>*1 ^-7V^r ^71 ^c] Pt> R U> Cu Ni , 

Mg, Co, W, Fe, Ir, Rh, Ag, Au, 0s, Cr, Mo, V, Ta, Zr, Hf, Li, Na, K, Be, Ca ^ Ba-2-S. ^ 
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^^0024319 <g^> : 2004/5/7 

^ ^#.2.3.^3 ^£ S.^}^ %-§r ^SLS. ^-71 

^Sflfe ^ (NH 3 )4Pt(N0 3 )2 ( (NH 3 )6RuCl 3i CuCl 2 , Ni(N0 3 ) 2 , Mg(N0 3 ) 2 , CoCl 2 , (NH4) 6W12O39, 
FeCl 3) IrCl 6( RhCl 3> AgCl, Nft^AuCU, 0sCl 3> CrCl 2> MoCl 5 , VC1 3 , TaCl 5> ZrCl 4> HfCl 
4, Li 2 C0 3 , NaCl, KC1. Be(CH 3 C0CHC0CH 3 ) 2> CaCl 2 SEfe BaCl 2 <y ^ ^^'AS 

a, ^<H1 4^. uj-i, ^si- 7}*\ ^-7}^ 4^]^ ^-71 *>u}.o} 
^7l ^-7>£- 1 wt% ifl^l 56wt%olul 1 >^7l 44 wt% vfl^l 99 wt%5. ^s^, 

^-7] ^"71 4^1^ 4 wt% ^^1 36wt%olJl ) #7) 

64 wt% 96 wt%5. f^o S t^rf. 

M-ic ^« 7>^1 ^-7}£- 4t1u ^o^£ ^q.^ 

^-7>^- 4^*1]^ 0.2 wt% xfl*l 44wt%^l 56 wt% 99.8 wt%^l #7] 7>}^SLS. 

tM^jI, <$7] ^-7] 4^-^^ 2 Wt% tfl^l 34wt%°l5L, #7) n^r-Br 66 

wt% vfl^] 98 wt%3. ^ ^-^-S. tl^. 

5£th ^ q.^ 7 >^1 ^-7>^. 4^1^ ^12:^^- H-ic 

■5>^ M-ie *fl 2:^31 ^7] l^-ia 1-^ ^A]7lfe dL^^S*, #7] uj-Jt 

7>^- #^]» ^7}*H ^t^Hr ^7]-^^^^-, ^-71 ^V^^tHH 

^3:^171^ ^-§-3-31 -^"71 ^^1-^- ^A]7l^ BjrS^lS}-, ^. 7 ] 
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13*}: 2004/5/7 



31, ^ofl trj-^- M-^ 7}& ^-7>^ 4^31^ *]]2^£r ^-71 t+i^ »o] 

t^ D W #3"!- S^r ^Eflo]ji ) s.-arl ^^^> a>^-# ^Eflo] 

^ 4^- M-^ ^» 7>^ ^-7}vg- ^SflSl *1]2^£t ^7] ^-§-^^1^ 

100-160^ ^rlEofM wlr-g-Al^jl, ^^1^- 800-1000 -&S.<>\)x\ ^X\f]^ ^ 

a, -g- M"^ ^-S* 7>^1 ^-7^ 4^1^ ^lS^^r #7] 

£, ^o\) <4^r H-ic 7>^1 ^-?>£- 4^*03" ^71 Pt _ 

Ru Cu Ni, Mg, Co, W, Fe, Ir, Rh, Ag, Au, 0s, Cr, Mo, V, Ta, Zr, Hf, Li, Na, K, Be, Ca 
^ BaJLiU if^Rr JLS 

^7] ^s/\ &=t-n^= AA (NH 3 )4Pt(N0 3 ) 2l (NH 3 )6RuCl3, CuCl 2 , Ni(N0 3 ) 2 , Mg(N0 3 ) 2 , CoCl 2 , 
(NI^eWiAg, FeCl 3 , IrCl 6> RhCl 3> AgCl, NH4A11CI4, 0sCl 3> CrCl 2> M0CI5, VC1 3> TaCl 5 , ZrCl 4 , 
HfCl 4 , Li 2 C0 3 , NaCl, KC1 , Be(CH 3 C0CHC0CH 3 ) 2> CaCl 2 BaCl 2 <£l ^SLS. tb4. 

-5>7l^ 1 ifl^ ^A]6fl 7 6\]X\ A>-g-^ M"^ ^B^V ^>S}-# ^Bfl^ MCM~48^ 

^-g-^olO.^, ^Bflo^ SBA-15S. A}-g-^- 4, =l tfj-ofl oy-^pm a>^. # ^ 

Sfe ^^-#4 ^^7> ^1-^ ^Bfl E a>-§-^ ^ ^rf. 
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#^ 2004/5/7 



7Hh w>^-3j^>cf. 

■g- 4-1- M-i, 7>^1 ^-7>£- teMpSt Pt, Ru, Cu, Ni, Mg, Co, 

W, Fe, Ir, Rh, Ag, Au, Os, Cr, Mo, V, Ta, Zr, Hf, Li, Na, K, Be, Ca ^ BalLS. zl 

f-o.^Ei ^o]5i ^q-o] ^c-fl, oj 7 H 

=Hr ^Htt fl^ ^^o] ^ £ o^ji sj-q. ojAj-^ £ ^ 

^AS o]^£]^o> #^ ^e^S} ^Sfl^. (nh 3 ) 4 

Pt(N0 3 ) 2 ^- (NH3)6RuCl3« A>-g-*}o} q-^ a - ^sojg. - oj^ 

^^■-^-Ellw(Pt-Ru)^- ^1 ^Al^ ^£ ojq. 

•& 4# q-ic 7}-*] ft, Ru, Cu, Ni, Mg, Co, W, Fe, 

Ir, Rh, Ag, Au, Os, Cr, Mo, V, Ta, Zr, Hf, Li, Na, K, Be, Ca 5! Bails. zz.l-o_S.Jf 
3 ^€ *>q-^ JE^uI, *\6\s. f>}^°) # 7 ) ^-7}^ o) i 

wt% ifl*l 56wt%^al, 9}^o) 44 wt % tflx] 99 wt %s. ^3^r ?H w^-s^ci] , §]. 

#^o] 4 wt% 36wt%<^lJi, #71 fl^o) 64 wt% 96 wt%S ^f- 

^9* 3 + ^7^^^o] q .o^^ sj-o]^. oi^q 

- **** ^ H-it 7>^1 -^-?>£- ^-^1 ^ ufi, 7 >^1 ^^-7>^ ^- 

0.2 wt% ^fl^] 44wt%<?l ^-Bf 56 wt% 99.8 wt%<£] a^-fr 7 ]-^^ ^joj w}.^ 

^.cf «}-^*r7fi*r ^71 HJ^o] 2 wt% 34wt%olJl, #71 s^fr 66 wt% 98 
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*> =Lt\5L, ^°fl t^€- 4^ 7>^1 4^1^ *fl2:^^r "€^^> 

M-ic « *i]7i*M ?>£.o] 5}-*H ^oj o]^^l Xft^o. JjL^fls. ^3. 

^1^1 al ^ 7><lA]^ lM-^lB] 37] ^4=-°] Afl^g- ^1 

2:^^, #3 J^-fr ^-pHI 71^ 4- tj- 

36> ol^rV, £ ^7}l:Ol ^ ^flSSf 71-^C-ll ^- ^cfl tt)-S. w}^^ ^ 

7fl2] ^aH« ^€ E^-Sr ^2^H q^fi) 
37> <$X\<4 1 

38> A. M-ii »(MCM-48)£) a)]2: 

; 39> T3] e| 7 r <l*H i M ^s^B-^ 77.5g3|- Ludox HS 40 22.5 g# 80'C<>lH mL^V 

^lHH^li #5-^ ti.S.^>c»l^.(cetyltrimethyl ammonium bromide, CTMABr) , Ci 2 E0 4 * ^ 

5 Si0 2 : 1.25Na 2 0 : 0.85CTMABr : 0.15Ci 2 E0 4 : 400H 2 0^ 2-$<>l S^S.-^- ^ 
tHial, o] £^g~fr 10 ot; -SL^H 60A171 ^o> i*> i£o.a1^t}. ^ ^^o) pH 10 
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0024319 #3 2004/5/7 

°1 oH]S<l># ^7>*V * lOOt: iL^H 40Al^o> 2*> ^r-l-Al^ uj-^ m 

(MCM-48)^ ^]2:*>^rf. 

ll> *7l A.^ 4^ ^ #(MCM-48)^r 300 ^a]^ ^ uf^ Pt 

. ♦ t|s|^ Pt ^^fl« Af-g-SH M-it « lg 7]§o.S 67wt%^ Pt7> ^-^^ ^^-#^r ^ 
2S7l» ol^-tfl ^a^tj.. o^, pt^ (NH 3 )4Pt(N03) 2 » ^-g^r*. o)^ ^ 

H-ic* 4^ «^7>£-s. -frsUR? -^o]t}. o W ^Sii 2.5g, 0.28g « # 

10g» $7H-Oj H ^ 100T3 £ 160TC^)^ Zj-Z}- 6^1^; laV-g-A]:?} 

^ *fl>m * >*WH, M-^ 7>^i 4"t*fl» afl^sa tf. 

43> A.l M-ic »(MCM-48)£) 

44> t+ic i-^ ^Aicfl A uj.^ m (MCM : 48) ^ ^ o_ s x|a*>o|t|.. 

* lg 7lfll 24wt%^ Ru, Cu Ni, Mg, Co, W7> £^-#-g: 2J-2J- ^1^-^2:71* o]-g-sfl 

^ls^x}. o]^ Ru> CU( Ni> Mg> Co> Wi2 } ^cp.^^- 
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^^0024319 2004/5/7 
*tt (NH 3 )6RuCl3 ( CuCl 2 , Ni(N03) 2 , Mg(N0 3 ) 2 , CoCl 2 , (NH^eWtfOsg^ ^H-*r£tr. <>1°H ^3. 

2.5 g) o.28 g ^ i- lOg^ 37>*H ^-*r$m. n ^ ioot; ^ 160t^l 

^ *W 6 a1^o> ^-§-^1^1 JfL, 900°C^ ^^gr^HH ^SHS^. °}^-, ^ 
oj-g-^H H-ic »^ ^7^ ^ 4*1 *H, \}± 7>^1 ^3)^~7>£. 4t^( 

2), ^-n^ 4^*11 (^*H 3), M€-?r£- ^*flMJ*H 4 ), * r ^ll^-?r£- 
^Hl 5), ^H-^ *HM(^*H 6), ^^-?r£ 4^*0 (^*H 7)» ^ ^S^rf. 

48> ^HHH *fl2^ M"^ ^P-S* 7># ^-7 r £- 4^1^ ^^71 TEM, 

XRD, pore analyser, EXAFS* 0 l-§-^-5l^-. 

^I^H, ^ safe »W ^<>1 3tb M*=. 7>^1 

^-7r£- 4^fe 3*V€ f2S ^s)^^. 
:50> S 2fe *J*H 16)] 4^ ^^.^ 7 }^i Bj]^-7y-S- 4^1^ ^ a^sA], 

^ofl oj^V uj-ic 7>^1 ^-7}-^ XRD ^r^^^-7> MCM-48^ XRD ^-<g 

§>S.S. £ M-ic S.<£tfl3. ^^S(replica)S «y- ^ 
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3, o)^o]z\ £ 3L> ^ IS0THERM.9.S. 71] ^ ^4 zz. BET t]£] 1700m 2 /g 

i2 > £ 4^ 4*H lofl TflS^ 1+2* n^-?}^ JfrM*) EXAFSCextended X-ray 

Absorption Fine Structure) ^^4^f ^sfl^ ^JS-S. Tfe^l ^-9}^r 4^1^ 

^3 4^1^ ^4°14. I 1-8- £ 4S) ^^jij-oji 4=. EXAFS4 
Al^eflo]^ ^3f# M-Efvfl ^o]4. 

>3> [JL 1] 



EXAF< 








Pt-Pt 


Pt-C 

«^ 


Pt-Pt 


Pt-C 
W 71 (nm) 


y\ 


4^(1) 


4.31 


2.73 


0.2735 


0.2041 


A 




9.58 




0.2757 




A 


*l^/7h4<2) 


9.71 




0.2757 




4 


H-ic 

^^-W W*fl(2) 


2.78 


2.12 


0.2736 


0.2014 



a ^ sa^ w>4 ^-01 1 uj-i, nfl^-^g. 4^1(1)4 u).^ 4.3^ ^^.-7]. 

■& 4^(2)(2}-2?- £ 44 S^^Kl ^ 7>, *fl#)fe- pt-C ^ ^^17> ^S]*] 

^2fl^ HHJiLS. 711 ^#/7>^-(2)(^ £ 44 ^^3fO] ^ uf, 

Pt-C ^ Q*]?} ^33*1 &^§- ^ sfltj.. ole^tfr ^IM^ #2fl4 

4 Wife ^4 ^^7)1 ^r^ofl tcf^- 4^ 

7>^1 -4«fe ^4 7>^-o] ^^>7fl ^ o^fe ^c] 6>u)e|- ) m-^Bl 

o]§>^ ^0} ^4 o)sj7 o Xjl> ii+i-p]^ ol^o) ^o^jl 7l^H 
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^T°l "fl-f ^4 ^* <>1^-JL ^^r # ^r^ofl ^ uj-^ 7>^1 

-fr-§-^ ^flS£ Aj-g-^ ^ 5a tf. ^-tgofl uj.^ oj^-tb v+2c 7}*) #^-7>^ 

3-°<3=^ 4^ *m *r SiTfl €4. °fl» 5&<>H £°g*H band 

gap^S: 2:^^ ^« ^XV^- ^ $^ 7>^o] flo.^ «>S.^ 4:7} ^ 

^SH*! ^S^o] -f^tb *1-**H ^ i£t #H ^ &7] nfl^fl *1 

Afl 4i7> ^ofl oj-g.^- ^ ojcf. ^f°l ^B-f ^3-tb ^71^ ^ 

t+ii 3.71 » ^ 3 7V^H, «J#(PtH PlAfl7l* xfl^l lv+2r. o]*}o} 37)5. 2 

€ S^r 3 *}^JL5. 5^3^. o]=L^ t^^Ejol o^^a. £ ^ o^Cf. 

:57> 1 ^A]c4J 76^ ^ii#^r ^1^^ ^2:^ l+fc 7>^1 «J^- 

sa> o]» <^*H 86.1 rag^ a] si- stainless steel #-§-7H ^JL, *V^-7]£\ #<*j -M* ^ 
* ^» 7>W^>H ^<£^ «SN-5ftt|-. ^J^x}. o] 34*. £. 5 

xfl^l £ 10 «fl t+Bl-ifl^cf. 

C59> £. 5^ 451- ^flS^ ^ 7>^l ^^1^ tfl§>^ 1571^^1 

4^— S. ^^tb ^^-^1 31, IE 6-€r ^<^0^ rcj-s). ^IS^ ^ 7>^1 
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T^* ^^-7>^- 4"t*fl3 ^M#*33- #5flo) ^^oj) A}-g-3^ 

M^^- 3 ^r^^¥^# *)3Z*}7] ^HflS] 7}^. 4i:^ti5] -M^aKJ. Mat. 

Chem. 2003, 13, 209 )♦ H-Bj-vfl^cj-. 
£ 113.JfB) ^ H>sq. ^-ol ( ^gfl^ ^ q-^jd^ 307] o 25 wt%3 ^ 

*fl^ 177l<>MH 3 1.8 wt%(£ 5 8071 ^MH 9.8 wtftCS. 6 ^S, -tfW^ 

s-qb £ 7 ifl^l £ 10-B- ^ 1071 7)^sl3_ -gAH 3<ei ^21-^ Wl, 4 
<y q?i-7>^- -S*H 5°1 p}zitf| ^*H1 6*1 s^-s-^ W^l t= 

S. 7 tfl*l 3E. 10JL5.Jf3 ^aHI 301 ^-^.g. 4^^- 3 0.9wt%, 40] 

3 1.05wt%, €^11 5^1 ^vfl^bg- 4^1^ 3 1.12wt%, 6«?1 S^- 

H-7>£ 3 1.35wt%3 ^^^^ iL<y* ^ £U, £^o.S ^Al^xl 

^^m, -M^H] 2<?] ^Ml^-^ 4^ ^ ^^^-7>^- 44 1071 7]&SLS. 

3 1.01*4 3* 1.43*3 -f^tb T^i^^ £-533-. 

* ^^1:^ ^#tb 77113 -8 AH 341 4« #^r, # Fe. Ir, Rh, Ag, Au, 0s, Cr, 
Mo, V, Ta, Zr, Hf, Li, Na, K, Be, Ca ^ Ba*l] tfl^ zl ^afls. ^ FeCl 3 , IrCl 6 , RhCl 3i 
AgCl, NH4AUCI 4, 0sCl 3> CrCl 2 , MoCl 5( VC1 3 . TaCl 5 , ZrCl 4, HfCl 4 . Li 2 C0 3j NaCl , KC1 , 
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1^^)024319 ^ 2004/5/7 

Be(CH 3 C0CHC0CH3)2, CaCl 2 ^ BaCl 2 « ^^*>J1 #7l i-ysf Jg^^ «o v 

^£.3. M-itL °l-g-*H JWfl* ^fls^H n 

^T°l 3L^€ M"2r: oJ-g-tSH afla^ #^-7>£. 4^-^)1^ j^aj 

ol^-al flji, ZL 4^171- nfl^L ^^^^ j^oj^ ^-o]^- ^ o^tf. 

^H°1H^ a. #^7>#ol £ *Q-x$d\) xrj-^. afl^ifHl xtj-ej- 
7]-3r3l g 7fl» ^m-i: ^*Hr £ 7l#3 ojofl 

M^, ^ ^ "£.-§: g ^¥^r ^ ^ ^ Jl^} ^jl, ols. o]*(] ^^6f|u| 

^» 53^-71- 0]» Oj-g-^ ^0>o)]Ai A}-§-^ OJ^S. ^O.S.^ f 4*1 ^ 

*fl ^^-71- %^1 #^0] <3iL3i*l -^SS^ g ;fl£S o]^o_^m) 

^^S. 5 ] A}-g-^.S. <?Itt *(M*1 7R13 ^ ^-«fl^l» ^7l^O.S *r 5fe 

a>-§-^- ^ $Hr ^ JL3f# 7>^ ^ &r}-. 
M-ic #6)1 ^ ^Sf) ^ 7>£. ^1 *§.S.*) ^1 ^$0] jfla^ ^ 

29-17 



15^K)024319 H*}: 2004/5/7 

[^*J- 1] 

2] 

^"71 t+ii It-f-^lM- £^ J^-g-o} ^Efll- 5L^>^ 

3] 

*ii 2^i sa<>H, 

^•7] uf-J^ ^e)^> #53-1- ^Bflo] ^ ^lo S ^ ( 7>^1 ^-7"Hg- 

4] 

^€ ^ ^ ^^flS] ^3 JUL *Kr, M-^ 7}^. ^-7m ^^1. 

[$^% 5] 

4^1 Xl^^l, -#7] 7>£- ^HSJL^ f^AS ^r. ^# 

7>^1 ^^-7>^ 4^-^ . 
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#7} ^rfr Pt, Ru, Cu Ni, Mg, Co, W, Fe, Ir, Rh, Ag, Au, 0s, Cr, Mo, V, Ta, Zr, 
Hf, Li, Na, K, Be, Ca ^ Ba^-5. ^€ ^t+o} =4^§. i^>^ 

7] 

^-71 ^ (NH 3 )4Pt(N0 3 )2, (NH 3 ) 6RuCl 3 , CuCl 2 , Ni(N0 3 ) 2 , Mg(N0 3 ) 2 , 

CoCl 2 , (NH 4 ) 6 W 12 0 3 9 i FeCl 3 , IrCl 6 , RhCl 3 , AgCl , NH4AuCl 4> OsCl 3> CrCl 2> MoCl 5( VC1 3> TaCl 5> 
ZrCl 4> HfCl 4> Li 2 C0 3 . NaCl . KC1 , Be(CH 3 C0CHC0CH 3 ) 2> CaCl 2 S^r BaCl 2 ^ ^ 

[3^8" 8] 

#7) Z\6)Sl ^q.^ ^-7] 4^1^ 1 wtft tfl*| 56wt%°U, #71 

^ 44 wt% 99 wt%3. ^€ ^ ^^AS *Hr, u}.^ ^p-2:» 7}*1 ^-4r-7l-& 4^1. 
9] 

^-71 ^<^£ =^ #7] 4^]^ 4 wt% tfl^i 36^0! ja, #7] 

■& 64 wt% xfl^l 96 wt*3. ^€ ^JlS uj-i^ 7>^1 ^MM| . 
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0024319 *n «*: 2004/5/7 

1 10] 

*ll 6^H1 5fl<>H. 

*7l ^<H£ ^71 ^#-7RL 0.2 wt% vfl^l 44wt%-] «^ 56 

wt% 99.8 wt%°J ^71 7RLo_jl ^ € 3^ ^ uft ^ # 7> ^i -4.-7RL 

11] 

^-71 ^-71 ^-7}-& 2 Wt% ifl^l 34wt%°)5L, #7] 66 wt% lfl*| 

98 wt%5L ^ 7^ ^r-?RL 4^1. 
12] 

^ ^* 7 ^ ^IS^ofl ojo^, 

-8-7] ^ mo,] ol-g-^c^ *HH?lfe ^^1^, 

^-7) W o] 3.33 M-v, # o,l 7 ^ ^7^H if«*M| ^7}^^1 



31 



^ T 1 *** 7|-^1 ^-#-7}-^ 4fj|^ ^3^. 
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10024319 



#^ 2004/5/7 



13] 

*ll 12^1 9X°]*), 

^■71 q-i, ^7} ^# J^^fi} ^Eflo] ^ o. 

^JLJiL *Kr, i+ic: 7>^1 ^~7>£- 4t^l2l aflS^. 

14] 

#71 1-^- ^5in ^# ^Bfl«?l ^* *Kr, ^ 7># ^-7]-£. 

15] 

*fl 12^-ofl 9X°]*\, 

#7l «V-§-^7fl^ 100-160 "C^ -£-JEo]H ^1 ^Iji, 

#7l ^s^l^r 800-1000 M -&£^1^1 ^ ^ ^ ^^<L£. *}^, 

7^J ^-7>^ ^-^1^ *fl2^. 
16] 

12*fr tfl^l »J 15^ ^ o]±. %H1 9X^, 

7>-£ ^T^Sl ^SLS, M-ln. 7>^Q ^-7>^- 4^1^ . 

17] 

»1 16^-^1 SU^I, #7) 7}-^- ^^1^ ^3.S^<?1 ^JLJL 5^, ^ 

7>*l ^-7>^- ^r^]s] afls^ . 
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10^^024319 



#^ 2004/5/7 



18] 

*0 12^ *fl*l >fl 15*8- # & &<>H, 

^4=^ Pt > Ru Cu Ni, Mg, Co, W. Fe, Ir, Rh, Ag. Au, 0s, Cr, Mo, V, Ta, Zr, 
Hf, Li, Na, K, Be, Ca ^ BaSLS. ZLf-AS-^ 3^5: ^}uf^ ^g-^g- ^L^Rr 

^^-S. ^fe, M-i^ 7^ #^-7>£- ^SflS] jfcU-^. 

[3^*8- 19] 

^•71 ^ (NH3)4Pt(N03)2, (NH 3 ) 6RuCl 3 , CuCl 2 , Ni(N0 3 ) 2 , Mg(N0 3 ) 2 , 

CoCl 2 , (NH 4 ) 6 Wi203 9) FeCl 3 , IrCl 6> RhCl 3( AgCl, NH4A11CI4, 0sCl 3( CrCl 2( M0CI5, VC1 3> TaCl 5 , 
ZrCl 4i HfCl 4l Li 2 C0 3> NaCl, KC1 , Be(CH 3 C0CHC0CH 3 ) 2> CaCl 2 S-b BaCl 2 ^ ^SLS, 
M-ic 7>^1 ^-?>£- *HS#^. 
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10^^024319 



#^ <U*}: 2004/5/7 



[5= 1] 




20/ degree 
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10024319 



#^ 2004/5/7 



IS. 3] 



Id- 




Pore Diam^er.(nm) 
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!0024319 



#^ Qx}: 2004/5/7 



[-£ 4] 
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1^^)024319 ^53 <g^ : 2004/5/7 

5] 
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0024319 #^ <y^>: 2004/5/7 
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0024319 



n 2004/5/7 



9] 




IS. 10] 



10 



E 

£ 
s 

V) 



1 r 



a- 0.1 r 



0.01 



_l_ 



_l_ 



I ■ I 



0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 

Wt.% 



29-28 



024319 



[S 111 




^ ^^>: 2004/5/7 



29-29 



